Proprotein-processing endoprotease furin controls growth of pancreatic beta-cells.
We have previously reported that in the well-differentiated beta-cell line MIN6 cells, the beta-cell-specific differentiated characteristics, such as insulin content, expression of prohormone convertases PC2 and PC3, and glucose-regulated insulin secretion, diminished when the proprotein-processing endoprotease furin was highly expressed. Since furin converts many growth-related protein precursors to their bioactive forms, we compared the four pancreatic islet cell lines RINm5F, betaTC3, betaHC9, and MIN6 with respect to cell growth rate, furin expression, endoprotease activity, and insulin content. RINm5F cells exhibited the strongest furin expression, higher furin-type endoprotease activity, and the fastest cell growth, but had the least insulin content. In contrast, MIN6 cells exhibited only a weak furin expression, little furin-type endoprotease activity, and the slowest cell growth, but had the highest insulin content. To test whether furin-expressing cells secrete growth-promoting factors cleaved by furin, we prepared conditioned media from RINm5F and furin cDNA-introduced MIN6 (MIN6-F) cells. The conditioned media from RINm5F and MIN6-F induced increased DNA synthesis and promoted the growth of normal MIN6 cells, compared with the medium from the empty vector-introduced MIN6-0 cells. We then examined the effect of the protease inhibitors alpha1-antitrypsin and its variants by infecting their vaccinia recombinants to the four cell lines. All conditioned media from each cell line expressing the furin-specific alpha1-antitrypsin variant exhibited the least DNA synthetic capacity on normal MIN6 cells. Furthermore, all three sublines of MIN6-F grew faster than MIN6-0 and MIN6. Thus, we suggest that the islet cells with higher furin expression may induce increased production of growth factors, which result in an increase in cell growth, through an autocrine/paracrine mechanism.